INTRODUCTION
Sickle cell disease (SCD) is associated with increased levels of hospitalization, morbidity, and mortality. 1 Managed care is a strategy intended to reduce healthcare costs 2 but no research exists on the effects of managed care on SCD patients. In this study, we examine the impact of managed care and hospital characteristics on utilization of inpatient care for SCD.
METHODS
We conducted a cross-sectional study using data from the California Office of Statewide Health Planning and Development (OSHPD) inpatient dataset for all patients admitted with primary and secondary diagnoses (ICD codes 282.60, 282.69, and 282.41, 282) of sickle cell disease in California in 2013. 3 A patient-level database was created for analysis using patient-specific record linking numbers to aggregate admissions data for each patient. Outcome measures include annual number of admissions (ADM) and mean-adjusted length of stay (LOS) per patient. Independent variables include gender, race, ethnicity, age, disease severity, patient socio-economic status, expected source of payment, hospital characteristics, and enrollment in managed care. Multivariate analyses using Stata 13 included Poisson regression for analysis of admissions (ADM) per patient per year and ordinary least squares for analysis of mean length of stay (LOS) per patient with each observation weighted by the number of admissions for the patient. Standard errors were adjusted for the clustering of patients in hospitals. Analyses were conducted for the entire sample and for the three age groups: < 21, 21-32, and > 32-year-olds.
RESULTS
The 2722 patients in our sample had 7283 SCD-related admissions in 2013, a mean of 2.68 admissions per patient, and mean LOS per patient of 5.26 days (Table 1 ). Overall, 56% of patients were female, 83% were African-American, and 51% were of moderate income. Approximately 37% had severe disease and Medicaid was the primary source of coverage. Approximately 41% were treated in designated SCD centers and 50% were enrolled in managed care.
Adjusted for the other independent variables, we found no evidence that enrollment in managed care (IRR 1.09, 95% CI 0.98-1.20) had any effect on the number of hospital admissions per patient in our sample nor on LOS (coef. 0.02, 95% CI − 0.55-0.60) ( Table 2) .
There is some evidence that admission to a hospital that treats a high volume of SCD patients is associated with an increased number of visits per patient (IRR 1.14, 95% CI 1.03-1.26) over the entire sample with an increase of approximately 1 day in mean LOS (coef. 0.88, 95% CI 0.24-1.52) and an even greater increase among those > 32 years old (coef. 1.62, 95% CI 0.66-2.57).
For patients < 21, admission to an SCD center is associated with increased LOS of 1.41 days (coef. 1.41, CI 0.28-2.54).
DISCUSSION
Our finding that managed care is not associated with reductions in hospital utilization for SCD patients in California may be noteworthy, given that others have reported improved access and quality of care for people with disabilities in Medicaid managed care. 2 Our findings that admission to high SCD volume hospitals and specialty care centers is associated with increased hospital utilization are different from reports of improved outcomes associated with those hospital characteristics for other conditions. 4 Specific to SCD, two previous studies reported inconsistent findings regarding hospital volume and LOS: one an inverse relationship between SCD-specific hospital volume 5 and LOS and the other, the opposite.
6 A caveat about our findings is that collinearity between hospital volume and SCD center variables made it difficult to measure the effects of each variable separately.
Considered as a whole, our findings suggest that it is time to consider new care coordination and other innovative strategies to reduce the burden of inpatient care for SCD patients. 
